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PDQDJHPHQWRQODEVWLSXODWHPDQDJHPHQWE\VFLHQWLILFPHWKRGLQRUGHUWRDGDSWWRFDUHHURIKLJKHUHGXFDWLRQ
LQQHZHUDPDNHIXOOXVHRIODELQWHDFKLQJDQGUHVHDUFKRIKLJKHUHGXFDWLRQDQGLPSURYHSUDFWLFDOSURILWRI
ODE2Q WKHEDVLVRIDQDO\VLVRIPHDQLQJSULQFLSOHDQGFRQWHQWRI ODEPDQDJHPHQW WKLVSDSHUSXWV IRUZDUG
FRQQDWLRQRIHODERUDWHPDQDJHPHQWRQODE
0DQDJHPHQWRQODEPHDQVOHDGHUVRIODEVRPHRWKHUPDQDJHUVDQGVWDIILQODESODQRUJDQL]HVXUYH\DQG
DUUDQJH DOO NLQGVRI SURMHFWV RI ODE DQGPDNH IXOO XVHRI YDULRXV UHVRXUFHV VR WKDW IXOILOO WKH WDVN LQ ODE LQ
DFFRUGDQFHZLWKUHTXLUHPHQWRIREMHFWUHJXODWLRQ0DQDJHPHQWVRQODEFRPSULVHPDQDJHPHQWRQH[SHULPHQW
WHDFKLQJ VWDII RI ODE HTXLSPHQW IXQG LQIRUPDWLRQ DQG VNLOO RI VHFXULW\ PDLQWHQDQFH RI ODE DQG RWKHU
VXEV\VWHPRIPDQDJHPHQW5HJDUGLQJZLWKKLJKHUVFKRROPDQDJHPHQWRQODELVWKHVXEV\VWHPFRQQHFWHGDQG
SDUDWDFWLF ZLWK RWKHU GHSDUWPHQW RI VFKRRO VXFK DV WHDFKLQJ UHVHDUFK ORJLVWLFV DQG ILQDQFH RI SULQFLSDO
FRQVWUXFWLRQ,QSHUVSHFWLYHRIPDQDJHPHQWRIODELWLVDV\VWHPFRPSRVHGRIDOOVXEV\VWHPV7KHUHIRUHWKLV
V\VWHPUDLVH UHTXLUHPHQW LQPDQDJHPHQW IRUPLQWHJUDWLRQRIV\VWHPRQDFFRXQWRI UHODWLYLW\RIHOHPHQWV LQ
HYHU\V\VWHPVHTXHQFHRIFRQILJXUDWLRQRIHYHU\VXEV\VWHPDQGIXQFWLRQRIVSRUWRIHYHU\VXEV\VWHP
7KHJHQHUDOSULQFLSOHVRIPDQDJHPHQWRQODEFRYHUILYHDVSHFWVWKHILUVWRQHLVWKHSULQFLSOHRIREMHFWLYH
ZKLFKUHTXLUHVWKHREMHFWV\VWHPRIHYHU\VXEV\VWHPRIPDQDJHPHQWRQODEVKRXOGEHOLQHZLWKJHQHUDOREMHFW
UHDOL]LQJ WR FXOWLYDWHPRUH WDOHQWV H[SORUHPRUH DGYDQFHG VFLHQWLILF UHVXOW2SWLPDOPDQDJHPHQWRQREMHFW
PDNHVFRQWULEXWLRQWRTXDOLW\RIKLJKHUHGXFDWLRQWKHVHFRQGRQHLGSULQFLSOHRILQWHJUDWLRQ'HYHORSPHQWRI
ODEQHHGVDOODURXQG OD\RXWVFKRROQHHGVJHQHUDO OD\RXWHYHU\VXEV\VWHPVKRXOGVHWGRZQHDFK OD\RXW ,Q
WHUPV RI WLPH DOO VSRW PHWDSKDVH DQG WLPH OD\RXWV DUH LQHYLWDEOH WKH WKLUG RQH LV WKH SULQFLSOH RI
DGPLQLVWUDWLYHOHYHOPDQDJHUVRIHDFKOHYHOLQODEVKRXOGWDNHSURSHUUHVSRQVLELOLW\WKHGXW\RIRUJDQL]DWLRQ
VKRXOGEHFOHDUREOLJDWLRQRIHDFKSRVWVKRXOGEHVRSKLVWLFDWHG7KHIRXUWKRQHLVWKHSULQFLSOHRILQVSLUDWLRQ
ZKLFK LQFOXGHV PRWLYHV RI VXEVWDQFH DQG PDWHULDO 7KH ILIWK RQH LV WKH SULQFLSOH RI EHQHILW 7KH YDOXH RI
PDQDJHPHQWRQ ODE LQ KLJKHU HGXFDWLRQ LV LOOXPLQDWHGE\ WKH LQWHJUDWLRQRI HFRQRPLF DQG VRFLDO YDOH7KH
XVDJHYDOXHRIODELQKLJKHUHGXFDWLRQFDQEHPDGHIXOORIXVHRIE\VFLHQWLILFPDQDJHPHQWWRJDLQVRFLDODQG
HFRQRPLFYDOXH
7KHFRQQRWDWLRQRIUHILQHPHQWPDQDJHPHQWRQODEDQGSULQFLSOHRILPSOHPHQWDWLRQRIUHILQHPHQW
PDQDJHPHQW
5HILQHPHQWPDQDJHPHQWZKLFKZDVEURXJKW IRUZDUGE\7\OHUFDOOHG³IDWKHURIVFLHQWLILFPDQDJHPHQW´
DELGHVE\WKHODZRIGHYHORSPHQWWRDFKLHYHULGHDOUHVXOWE\HFRQRPLFDODQGRSWLPDOVRDVWRUHDOL]HWKHJUDVS
RISURFHVVRIWKLQJVGHYHORSPHQWZKRVHFRUHWKRXJKWLVQLFHW\,QVUHILQHPHQWPDQDJHPHQWH[WHQGHG
IURP FRUSRUDWLRQ WR HGXFDWLRQ KDV EHFRPH D LPSRUWDQW LGHD PRGHO FXOWXUH DQG PHWKRG 5HILQHPHQW
PDQDJHPHQWZKLFK LV WKH NLQG RI VFLHQWLILFPRGHUQPDQDJHPHQW LGHDPDQDJHPHQW WKRXJKWPDQDJHPHQW
FXOWXUHDQGPDQDJHPHQWPRGHO LPSOHPHQWHG LQPDQDJHPHQWRQ ODEUHTXLUHPHQW VWXII WR WDNHPDQDJHPHQW
LQWRSUDFWLFHVHULRXVO\IRUWKHSXUSRVHRIUHDOL]LQJRSWLPDOPDQDJHPHQWRQODE7REHH[DFWJUDYHQHVVUHIHUV
DFFRUGLQJ WR VSHFLILF UHTXLUHPHQWPDQDJHUV VKRXOG WDNH JUDYH DWWLWXGH WRZDUGPDQDJHPHQWZLWK FOHDU DLP
GXULQJRSWLPDOSURFHVVSXWWLQJIRFXVRQNH\SRLQWGHOLEHUDWLRQGHPRQVWUDWHVPDQDJHPHQWRQODEVKRXOGJHW
WKURXJKHDFKVWHSLQH[SHULPHQWIXUWKHUPRUHV\VWHPDWL]DWLRQDQGUHILQHPHQWVKRXOGEHODEHOWRPDQDJHPHQW
UXOHVRWKDWDFKLHYHVDWLVIDFWRU\ZRUNVRSKLVWLFDWLQJPDQDJHPHQWDQGVPRRWKURXWLQHVSHFLDOL]DWLRQUHIHUVWR
D NLQG RI SURFHVV RI PDQDJHPHQW RQ ODE ZKLFK LPSHQHWUDWH JUDYHQHVV DQG GHOLEHUDWLRQ WKRURXJKO\
5HJXODWLRQSURFHGXUHDQGLQVWLWXWLRQVKRXOGEHERXQGHYHU\RQHHTXDOO\ZKLFKPHDQVUXOHVKRXOGEHUDWLRQDO
SURFHGXUH VKRXOG EH OHJDOL]DWLRQ LQVWLWXWLRQ VKRXOG EH MXVWLILHG LQIRUPDWLRQ VKRXOG EH UHYHDOHG WR SXEOLF
H[DPVKRXOGEHTXDOLILFDWLRQ
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,QVWLWXWLRQDOL]DWLRQLVDPHWKRGWRUHDOL]HUHILQHPHQWPDQDJHPHQWRQODE
(VWDEOLVKPHQWRILQWHJUDOLQVWLWXWLRQLVWKHLPSRUWDQWSUHPLVHWRLPSOHPHQWUHILQHPHQWPDQDJHPHQW$VXLW
RIDQLQWHJUDOH[WHQVLYHDQGVFLHQWLILFPDQDJHPHQWLQVWLWXWLRQFDQSURPRWHVFKRROPDQDJHPHQWWRVFLHQWLILF
DQG LQWHJUDO VWDQGDUGSOD\LQJDFUXFLDO UROH LQGHYHORSPHQWRIVFKRRO$VIRUPDQDJHPHQWRI ODE LQKLJKHU
VFKRRO LQVWLWXWLRQ LV WKH SULQFLSOH RI PDQDJHPHQW RQ ODE 2ZLQJ WR LQWHJUDO UHJXODWLRQ RI ODE IHDVLEOH
PDQDJHPHQWLQVWLWXWLRQRIODEDQGRSHUDWLYHHQVHPEOHFDQEHIRUPHG0DQDJHURIODELQKLJKHUVFKRROVKRXOG
SXW HPSKDVLV RQ LQVWLWXWLRQ RIPDQDJHPHQW RQ ODE SXWWLQJ LGHD RI UHILQHPHQWPDQDJHPHQW LQWR ILOH DERXW
LQVWLWXWLRQDOL]DWLRQ RI ILOH WR JXLGH GHYHORSPHQW RI HDFK SURMHFW ,Q WKH SURFHVV RI LPSOHPHQWDWLRQ RI
UHILQHPHQWPDQDJHPHQW WKH LQVWLWXWLRQ RIPDQDJHPHQW EXLOW E\ KLJKHU VFKRRO LV QRW DOZD\V LQYDULDEOH EXW
QHHG WREH LPSURYHG WRPRGLI\FXUUHQW LQVWLWXWLRQ LQ UHWXUQ VWDEOH LQVWLWXWLRQFDQHQVXUH WKHFRQWLQXLW\DQG
FRQVLVWHQFHRIUHILQHPHQWRIZRUN)RUH[DPSOHDFFRUGLQJWRVSHFLILFVLWXDWLRQRIODEP\VFKRROHVWDEOLVKHV
DQGPRGLILHVHDFKUHJXODWLRQVWHSE\VWHS7KRVHDUHUHJXODWLRQVRIPDQDJHPHQWDQGXVHRQODEUXOHRIVDIHW\
DQG VDQLWDWLRQRI ODE UXOHV RI H[SHULPHQW GRQHE\ VWXGHQWV UXOHV RIPDQDJHPHQW DQG XVDJHRI HTXLSPHQW
LQVWLWXWLRQ RIPDQDJHPHQW RQ GDQJHURXV FKHPLFDO DUWLFOH ZD\V RI KDQGOLQJ SRLVRQRXV WUDVK DQG VR RQ ,Q
DGGLWLRQ UHJLVWUDWLRQ IRUP RI GDPDJHG LWHPV UHJLVWUDWLRQ IRUP RI VRPHWKLQJ ERUURZHG DQG VWXGHQWV
H[SHULPHQWUHSRUWVKRXOGEHUHILQHGWRVWDQGDUGL]HZRUNLQODE,ILWLVLPSOHPHQWHGWRWKHFRUHFRQVWUXFWLRQ
RILQVWLWXWLRQFDQEHWDNHQLQWRSUDFWLFHDQGPDQDJHPHQWRQODEFDQEHDYDLODEOH
'HWDLOPDQDJHPHQWLVWKHNH\SRLQWRIUHILQHPHQWPDQDJHPHQWRQODE
5HILQHPHQWPDQDJHPHQW LV VWDUWHGZLWKGHWDLO DQG IXOILOOHG LQGHWDLO'HOLEHUDWHQHVV LV WKH LQGLVSHQVDEOH
PHWKRG JUDYHQHVV LV WKH QDWXUDO UHVXOW RI UHILQHPHQW ,Q WKH SURFHVV RQO\ DUH GHWDLO VHUYLFH DQG GHWDLO
PDQDJHPHQWDUH IRFXVHG UHILQHPHQWPDQDJHPHQWFDQEHUHDOO\DFKLHYH/DR]L VDLG³HYHU\HYHQWVKRXOGEH
GRQH LQ GHWDLO´+HUH JRHV D SURYHUE LQZHVWHUQ ³7KH GHYLO LV LQ WKH GHWDLO´ ,Q SUDFWLFH GHWDLO VKRXOG EH
IRFXVHG7KHHVVHQFHRIGHWDLOPDQDJHPHQW LV WKHIRXQGDWLRQDQGVWDUWLQJSRLQWRIPDQDJHPHQW IRFXVHVRQ
GHWDLOLGWKHIRXQGDWLRQRIUHILQHPHQWPDQDJHPHQWIXUWKHUPRUHGHWDLOPDQDJHPHQWLVWKHSURPRWLRQRIWRWDO
PDQDJHPHQWGHWDLOPDNHVWKHODWWHUEHWWHU7KHLPSOHPHQWDWLRQRIPDQDJHPHQWLQVWLWXWLRQLVWKHNH\SRLQWWR
MXGJHUHILQHPHQWPDQDJHPHQWLQRWKHUZRUGWKHLPSOHPHQWDWLRQRILQVWLWXWLRQLVWKHLPSRUWDQWUROHWRUHDOL]H
GHWDLO PDQDJHPHQW ZKLFK LV WKH NH\ SRLQW RI PDQDJHPHQW RQ GRPHVWLF KLJKHU VFKRRO GLIILFXOW\ RI
PDQDJHPHQW DQG VXEWOH SUREOHPV LQ GHWDLO PDQDJHPHQW ,Q WKH SURFHVV RI PDQDJHPHQW RQ ODE RI KLJKHU
VFKRRO H[HFXWLYH DELOLW\ RI PDQDJHPHQW LQVWLWXWLRQ QHHGV WR EH LPSURYHG %\ PHWKRG RI FXOWLYDWLQJ
H[SHULPHQWDO WHFKQLFLDQV¶ LGHDDQGFRQVFLRXVQHVVRI UHILQHPHQWPDQDJHPHQWDVDQH[SHULPHQW WHFKQLFLDQV¶
KDELWGHOLEHUDWHDWWLWXGHFDQEHFXOWLYDWHG7KHUHIRUHZHDUHUHTXLUHGWRDFKLHYH³VL[VSHFLILFV´RQUHILQHPHQW
PDQDJHPHQWRQODEZKLFKLVWKHNH\WRODENHSWE\VSHFLILFSHUVRQXVHRIODEDUUDQJHGE\VSHFLILFSHUVRQ
UHJLVWUDWLRQFDUGRIHTXLSPHQWNHSWE\VSHFLILFSHUVRQWKHLPSRUWDQGH[SRUWRIHTXLSPHQWLQODEUHJLVWHUHGE\
VSHFLILFSHUVRQH[SHULPHQWDOHTXLSPHQWDQGPHGLFLQHDUHNHSWE\VSHFLILFSHUVRQGLYLVLRQRISUHSDUDWLRQRI
H[SHULPHQWLVUHVSRQVLEOHVSHFLILFSHUVRQ%\ZD\RIVSHFLILFV\VWHPWKHPDQDJHPHQWRQODEFDQEHLQRUGHU
:H VKRXOG DFFRPSOLVK ³IRXU PXVWV´ DQG ³IRXU FDQ¶W´ ZKHQ VWLSXODWLQJ PDQDJHPHQW RQ VWXGHQWV ³)RXU
PXVWV´ UHIHUV WKDWZHPXVWZHDUZRUN VXLWZKHQ HQWHULQJ ODE FKHFN H[SHULPHQWDO HTXLSPHQWEHIRUHGRLQJ
H[SHULPHQWFOHDQDQGUHWXUQHTXLSPHQWEHIRUHGRLQJH[SHULPHQWDQGUHJLVWHUFOHDUO\RQH[SHULPHQWUROOERRN
DFFRUGLQJ WR UHTXLUHPHQW EHIRUH ILQLVKLQJ H[SHULPHQW ³)RXU FDQ¶W´ UHIHUV WKDW ZH FDQ¶W XVH HTXLSPHQW
ZLWKRXWSHUPLVVLRQFRPPRQHTXLSPHQWVFDQQRWEHWDNHQDZD\IURPVHWWOHGSRVLWLRQVSHFLILFHTXLSPHQWRI
HDFKH[SHULPHQWDOFDQQRWEHFKDQJHGDQGFDQQRWWDNHDZD\IURPODESULYDWHO\
713 Tang Jun et al. /  IERI Procedia  2 ( 2012 )  710 – 714 
3HRSOHRULHQWHGLVWKHFRUHRIUHILQHPHQWPDQDJHPHQWRQODE
,W LV ZHOO NQRZQ KXPDQ LV WKH PRVW DFWLYH IDFWRU 3HRSOH RULHQWHG LV WKH RULJLQ RI DOO VXFFHVVIXO
PDQDJHPHQW SHRSOH LV IXQGDPHQWDO IDFWRU WR UHDOL]H UHILQHPHQW PDQDJHPHQW ,Q WKH SURFHVV RI
LPSOHPHQWDWLRQ RI UHILQHPHQW PDQDJHPHQW WKH IXQFWLRQ RI KXPDQ VKRXOG EH IRFXVHG WR UHDOL]H SHRSOH
RULHQWHG UHILQHPHQW PDQDJHPHQW $W VDPH WLPH WKH GHSWK RI LQVSLUDWLRQ IRU KXPDQ G\QDPLF UROH DQG
UHILQHPHQWPDQDJHPHQW LV ERXQGOHVV WKHUHIRUHZH VKRXOG LQVSLUH KXPDQ¶V VHQVH RI UHVSRQVLELOLW\ VXFFHVV
DQG GXW\ SURSHUO\ DFFRUGLQJ WR KXPDQ¶V QHHG DQG LQQHU PRWLYDWH WR FUHDWH IDYRUHG DWPRVSKHUH LQGXFLQJ
SHRSOH¶V DELOLW\ DW IXOO 6SLULW RI DPELWLRQ FDQ EH LQVSLUHG VR WKDW VHULRXV VSLULW FDQ EH WDNHQ LQWR VKDSH
7KHUHIRUH LQ WKH OLJKW RI PDQDJHPHQW RQ ODE LQ RXU GHSDUWPHQW ILUVWO\ ZH VKRXOG VWUHQJWKHQ HGXFDWLRQ
UHTXLULQJ WHFKQLFLDQ ORYH HGXFDWLRQ RI FDUHHU DQG WKHLU RZQ YRFDWLRQ GHYHORS VHOI SXUVXLW DQG EXLOG JRRG
LPDJH VHFRQGO\ WUDLQLQJ ZD\V VKRXOG EH EURDGHQHG H[SHULPHQWDOLVW VKRXOG EH SURIHVVLRQDOO\ WUDLQHG DQG
KDYH FRPPXQLFDWLRQ RQ EXVLQHVV E\ VFKHGXOH WR LPSURYH LQWHJUDO TXDOLW\ RI WKH WHDP RI H[SHULPHQWDOLVW
7KLUGO\ZHVKRXOGHUHFWV\VWHPRILQVSLUDWLRQLQRUGHUWRH[DPZHOOSURIHVVLRQDOUDQNVRIWHFKQLFLDQ,QWHUPV
RISURPRWLRQ WHFKQLFLDQVVKRXOGEHWUHDWHGHTXDOO\ZLWKWHDFKHUVDQGDXWKRUL]HGVWUHQJWKRIH[SHULPHQWDOLVW
VKRXOGEHGHFLGHG DFFRUGLQJ WRTXDQWLW\RI UHVHDUFK DQGZRUN WR LPSURYH WUHDWPHQW WRZDUG WHFKQLFLDQ DQG
GLPLQLVKELDVWRH[SHULPHQWDOZRUN)RXUWKO\ WHFKQLFLDQ¶V OLIHVKRXOGFRQFHUQDQGWKHLUFRQWULEXWLRQVKRXOG
EHUHVSHFWHG6RPHODZVUHOHYDQWWRSURWHFWLRQIURPODERUIRUFHFDQEHIXOILOOHGDQGH[SHULPHQWDOLVWVKRXOGEH
VDIHJXDUGHG $IWHU LPSOHPHQWLQJ DERYH SROLFLHV RXU GHSDUWPHQW WULHV WR DURXVH WHFKQLFLDQ¶V DFWLYLW\ DQG
DWWUDFW WDOHQW WR RFFXS\ PDQDJHPHQW DQG WHFKQLFDO ZRUN LQ ODE WR UHDOL]H LPPHUVLRQ RI PDQDJHPHQW DQG
H[SHULPHQWRIODELQWRLQQRYDWLRQRIPDQDJHPHQWV\VWHPDQGHGXFDWLRQFRQVHTXHQWO\LWSURPRWHDOOURXQG
GHYHORSPHQWRIHGXFDWLRQDQGUHVHDUFK
7KHHUHFWLRQRIORQJWHUPSULQFLSOHLVWKHHVVHQFHRIUHILQHPHQWPDQDJHPHQWRQODE
7KH HVVHQFHRI UHILQHPHQWPDQDJHPHQW RQ ODE LV SHUVLVWHQF\ LQQRYDWLRQ DQGSXUVXLW7KHSURFHVV VWDUWV
IURPJHQHUDOLW\WRH[DFWIXUWKHUPRUHWRGHOLEHUDWHQHVV3HUVLVWHQWLQQRYDWLRQDQGPRGLILFDWLRQFRQVWLWXWHWKH
SURFHVV RI UHILQHPHQWPDQDJHPHQW 7KH SURFHVV RI UHILQHPHQWPDQDJHPHQW LV IURP MXQLRU WR VHQLRU IURP
H[DFWWRJHQHUDOLW\IURPWKHFRQVFLRXVQHVVWRXQFRQVFLRXVQHVVIURPRXWRIKDELWWRLQKDELWIURPVKDOORZWR
GHSWK7KH UHSHDWHG SURFHVV LV GHYHORSHG FRQVLVWHQWO\ WKHUHIRUHZH VKRXOG VWLFN WR LW FRQVWDQWO\ DQG EXLOG
ORQJ WHUPPDQDJHPHQW LGHD DQG LQVWLWXWLRQ LQ DGGLWLRQ KDQGOH WKH UHODWLRQVKLS EHWZHHQ GHYHORSPHQW DQG
FRQVLVWHQF\LQQRYDWLRQDQGLQKHULWDQFH$VDORQJWHUPSURMHFWWKHUHILQHPHQWPDQDJHPHQWLVLPSOHPHQWHG
FRQVLVWHQWO\DQGGHHSO\WRSURPRWHUHILQHPHQWPDQDJHPHQWRQODE
&RQFOXVLRQ
$VDQLPSRUWDQWEDVHRIWHDFKDQGUHVHDUFKRIKLJKHUPHGLFLQHVFKRROODELVWKHPDLQJURXQGWRFXOWLYDWH
WDOHQWVDQGH[FHOOHQWFRQWULEXWLRQ7KHPDQDJHPHQWRQ ODEFRYHUVH[WHQVLYHO\+RZ WRHOHYDWHPDQDJHPHQW
RQODEWRVWDQGDUGL]DWLRQLQVWLWXWLRQLVDOZD\VWKHSUREOHPWKDWPDQDJHUVSHUVLVWLQSURELQJ$FFRUGLQJWRWKH
SUDFWLFDOVLWXDWLRQRIVFKRROVLWLVHQVXUHGTXDOLW\RIHGXFDWLRQE\FRQVWUXFWLQJFRQQRWDWLRQDQGEXLOGDFWLYH
DGYDQFHGDQGKLJKO\HIILFLHQWPRGHORIPDQDJHPHQWRQODELWLVUHTXLUHGWKDWZHVKRXOGLQLWLDWHLQQRYDWLRQ
RQPDQDJHPHQWZKDWLVPRUHDVDJUDGXDOSURMHFW WKHUHILQHPHQWPDQDJHPHQWRQODE LV WKHLQQRYDWLRQRI
PDQDJHPHQW ZKLFK FDQ QRW EH DFFRPSOLVKHG DW RQFH 2QO\ PDNLQJ FRQFOXVLRQ DQDO\]LQJ UHVXOW ZH FDQ
LPSURYHPDQDJHPHQWRQODEJUDGXDOO\WRSURPRWHODEWRGHYHORSFRQVLVWHQWO\DQGSOD\PRUHLPSRUWDQWUROHLQ
WKHSURFHVVRIEXLOGLQJLQQRYDWLYHQDWLRQ
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